Up to half of all postmenopausal women will experience changes in the genitourinary tract induced by the hypoestrogenic state, collectively known as vaginal atrophy. Vaginally administered local estrogen therapy (LET) is the standard of care for symptoms of vaginal atrophy that do not respond to nonhormonal interventions. Several LET formulations are available, and choice of therapy is based largely on patient needs and preferences. This online survey of postmenopausal LET users was conducted to investigate reasons for switching to vaginal estradiol tablets from other formulations and to evaluate factors associated with patient preference for and compliance with use of LET. Data was analyzed from 73 respondents currently using estradiol vaginal tablets who have previously used the estradiol vaginal ring, estradiol vaginal cream, and/or conjugated estrogen vaginal cream. Patients in this survey rated vaginal symptoms of vaginal atrophy as being more bothersome than urinary symptoms. Respondents preferred their current treatment with the vaginal tablet to their previous treatment with a cream or ring. The preference for tablets over creams was mainly related to formulation and application rather than to any perceived safety issues. Tablets were perceived as efficacious, convenient, and neat to apply. The study participants also reported a longer duration of tablet use compared with creams or rings, and greater compliance with vaginal tablets than with vaginal cream. This study provides new insights into reasons for patient noncompliance with estrogen cream or ring therapy that can be used to maximize patient adherence with LET.
Introduction
Vaginal atrophy is a consequence of the hypoestrogenic state and resulting anatomical and physiological changes in the genitourinary tract.
1,2 Symptoms of vaginal atrophy include decreased vaginal moisture, increased vaginal pH, and increased risk of vaginal infections. Urinary symptoms such as problems of incontinence and recurrent urinary tract infection can also occur in women with vaginal atrophy, because the cells of the bladder epithelium are sensitive to decreased estrogen levels. 1, 2 The North American Menopause Society 3 estimates that 10%-40% of menopausal women will experience one or more symptoms of vaginal atrophy. Vaginal dryness, increased nerve activity, and decreased genital blood flow contribute to dyspareunia and decreased physiological and subject-reported arousal. 4 Although sexual desire decreases during menopause, 5 measures of sexual dysfunction are present at higher Dovepress submit your manuscript | www.dovepress.com rates in women with vaginal atrophy than in unaffected menopausal women. 6 In one study, 30% of women experiencing dyspareunia reported that it was severe enough to cause disruption or termination of sexual activity. 7 Together these symptoms have a detrimental effect on women's quality of life, including their intimate relationships and their feelings of self-esteem. 8 Vaginally administered local estrogen therapy (LET) is the prescription therapy recommended by the North American Menopause Society and the International Menopause Society for the treatment of symptoms of vaginal atrophy that do not respond to nonhormonal interventions.
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3,9-12 Systemic administration (eg, oral, transdermal) of estrogen therapy is an effective treatment for a variety of postmenopausal symptoms, but it may be contraindicated in or unacceptable to some women because of its potential for systemic adverse effects, especially with chronic use. 9, 10 The LETs approved in the United States for the treatment of vaginal atrophy are a conjugated estrogen cream, an estradiol cream, an estradiol ring, and an estradiol vaginal tablet. Because each of these treatments has been shown to be safe and effective, the specific therapy selected is based largely on patient needs and preferences. 3 This article describes data from a survey of LET users conducted to investigate reasons for switching to vaginal estradiol tablets from other formulations and to evaluate factors associated with patient preference for and compliance with the use of LET.
Materials and methods
Eligible participants were US residents aged 18 years and older who were postmenopausal (ie, women who had not presented with a spontaneous menstrual period for more than 1 year) or who had received bilateral oophorectomy. Participants were currently receiving LET in the form of estradiol vaginal tablets (Vagifem ® , 10 µg, Novo Nordisk Inc, Princeton, NJ, USA). These women were required to have had prior experience using other formulations of LET: the estradiol vaginal ring (Estring A segment of 6974 women who had self-identified as estradiol vaginal tablet users in an online Web-based patient portal (managed by gcConnect) were contacted via personal email with a request to participate in the study. Approximately 10-15 minutes were required to complete the online questionnaire. The methodology was tested for soundness prior to initiation of data collection, for example, for logical sequencing, unbiased ordering, appropriate forced-choice responses, predetermined eligibility requirements, properly programmed skip patterns based on responses previously given in the questionnaire, and responses required for all questions.
The null hypothesis of statistical independence of symptom frequencies between the age groups (young versus old) was tested at a significance level of 0.05 using the likelihood-ratio Chi-Square statistic and its asymptotic distributions, based on SAS version 9.3 software (SAS Institute Inc, Cary, NC, USA).
Data were collected over a 5-week period, from March 6, 2012, through April 9, 2012. The data were tabulated and subjected to testing of statistical significance at the 95% level of confidence.
Results
A total of 423 women accessed the study; of these, 344 failed to meet the inclusion criteria (69 were employed either as a health care provider or had a household member who was a health care provider, 24 did not meet the definition of menopausal, 92 were not using vaginal tablet therapy at the time of data collection, and 159 had not been previously treated with a vaginal cream or vaginal ring). The remaining 79 participants met all inclusion criteria and completed the questionnaire. These women were mainly white, approximately half were younger than 58 years, and 66% were sexually active (Table 1) . Most (85%) had used a vaginal cream rather than the vaginal ring (9%), while 6% of patients had used both the cream and the ring (Table 1 ) before switching to the vaginal tablet.
Respondents were asked to choose the symptoms of vaginal atrophy that they found most bothersome from a list that included both urinary and vaginal symptoms ( Figure 1) . A greater percentage of these women were bothered by vaginal symptoms than were bothered by urinary symptoms. The symptoms cited as bothersome by most women were vaginal dryness (82% of all respondents) and dyspareunia (75% of all respondents), and these were chosen by an submit your manuscript | www.dovepress.com Dovepress Dovepress equal proportion of younger (aged 35-57 years) and older (aged $58 years) women. For most symptoms, a greater percentage of younger women were bothered compared with older women; the difference between older (21% and 11%) and younger (42% and 29%) women bothered by their symptoms reached statistical significance for soreness (P = 0.0492) and itchiness (P = 0.0345), respectively ( Figure 1 ). Conversely, a higher percentage of older women than younger women found recurrent urinary tract infections to be bothersome, although the difference between age groups did not reach statistical significance (Figure 1) .
At the time of the survey, respondents had been receiving vaginal tablets as therapy for a mean ± standard deviation of 20.7 ± 15.0 months. They had previously used vaginal cream for a mean of 17.0 ± 14.9 months and the ring for 11.6 ± 10.0 months before switching to the vaginal tablet. In addition to having used these therapies for a shorter amount of time, approximately 20% of women who had used vaginal creams and 100% who had used the vaginal ring reported having delayed filling their prescriptions at some point during treatment.
Many of the women who had been treated with vaginal cream (n = 71) also reported missing doses at least once a month, and this avoidance was often because of attributes of the cream formulation. These attributes included messiness when filling and inserting the applicator (61% of vaginal cream users), general unpleasantness of the cream (53%), the need to wash the applicator (48%), and leakage of cream following application (37%). The percentage of total respondents who reported missing a dose at least once a week for these reasons was 37% for messiness, 25% for filling and inserting applicator, 30% for general unpleasantness, and 23% for leakage. These factors were also the most common reasons for switching from vaginal creams to the vaginal tablet ( Figure 2 ). Safety-related perceptions were not often cited as the major reason for switching from cream to tablet; however, among women who switched from creams, concerns about underdosing or overdosing (24%) and concern that creams were not the lowest effective estrogen dose (11%) were "significant considerations" (Figure 2 ). Among previous ring users (n = 8), the reasons for having delayed filling a prescription were difficulty removing the ring (n = 4), the patient or their partner could feel the ring (n = 2 each), concern about vaginal infections (n = 2), concern about hygiene and cleanliness (n = 1), difficulty inserting the ring (n = 1), and concern that the ring was not the lowest effective dose of estrogen that could be prescribed (n = 1). For the majority of respondents (52%), the switch to vaginal tablets was recommended by health care providers. Other triggers were general requests by the patients to change treatments (18%), patient-specific requests for the vaginal tablet (15%), and pharmacist recommendation of the tablet (3%). Regarding compliance, 66% said they would be "much more likely" to use their current tablet treatment compared with the cream that they previously used, 10% were "somewhat more likely" to use the tablet, and 21% were "just as likely" to use either agent. One percent of patients were "somewhat less likely" and 1% were "much less likely" to use the tablet than the cream.
Patients were asked to rate how user-friendly these therapies were on a seven-point Likert scale where 1 indicated "not at all user-friendly" and 7 indicated "extremely user-friendly" (Figure 3) . Mean scores were 6.72 ± 0.87 for the tablet (n = 75 users), 2.66 ± 1.48 for the cream (n = 71 users), and 4.25 ± 2.38 for the ring (n = 8 users). Patient-selected positive attributes of the vaginal tablet are shown in Figure 4 . These positive attributes included effectiveness in relieving symptoms (35%); convenience of use (32%); neat, clean, and not messy to apply (29%); and lowest dose of estrogen available (27%).
Respondents were also asked if they were aware that regulatory agencies and medical societies have recommended using the lowest effective dose of estrogen to alleviate symptoms of vaginal atrophy. Of the total survey respondents, 44% said they were "very much aware" of these recommendations, 24% were "somewhat aware," 11% were "vaguely aware," and 21% were "not at all aware."
Discussion
Patients in this survey rated the vaginal symptoms of vaginal atrophy as being more bothersome than the urinary symptoms. Similar to these data, an online survey of US women over the age of 45 years showed that 66% of hormone therapy users considered dryness and dyspareunia to be detrimental to their quality of life. 13 Few surveys have examined attitudes toward vaginal and urinary symptoms in the same patient population. In the VIVA (Vaginal Health: Insights, Views and Attitudes) survey, a similar percentage of patients were "concerned" about vaginal dryness (36%), dyspareunia (24%), and involuntary urination (35%).
14 For all symptoms of vaginal atrophy except urinary tract infection, a larger percentage of younger women rated their symptoms as bothersome. This difference between age groups was significant in regard to itchiness and soreness. The lack of disparity between age groups for dyspareunia and dryness might be surprising, given the known decrease in sexual activity with increasing age; however, other surveys have found that the absence of sexual activity does not seem to decrease the perceived impact of vaginal symptoms. 13 Patient preference can play a major role in health care provider treatment algorithms for vaginal atrophy and lead to better adherence, and thus greatly increase the chance of successful treatment. The group of women who had been treated with both the vaginal estradiol cream or the vaginal ring and vaginal tablets for their symptoms of vaginal atrophy preferred a vaginal tablet to the cream or ring. Tablets were perceived as efficacious, convenient, and neat to apply; these positive attributes may have contributed to the greater dura- tion of tablet use compared with creams or rings. In addition, respondents also reported greater compliance with vaginal tablets than with vaginal cream. These results are similar to those in a previous study investigating the real-world clinical use of LETs which found that adherence with and duration of therapy were higher for vaginal tablets than for vaginal creams. 15 The majority of women surveyed (52%) switched therapies at the suggestion of their health care provider. This is in keeping with surveys of menopausal women in which women most commonly learned about vaginal atrophy from their health care providers, including gynecologists and general practitioners. 8, 16 These data further suggest that health care providers play an important role in maximizing adherence with therapy by asking patients what they do and do not like about their LET and suggesting alternatives as appropriate.
In a 24-week study of 159 postmenopausal women, fewer patients using a vaginal tablet experienced endometrial proliferation or hyperplasia than those using a conjugated estrogen vaginal cream, perhaps due to lower circulating estradiol levels with the tablet relative to the cream. 17 However, a Cochrane review of LETs has suggested that there are no discernible safety differences among the available options for LET. 12 The preference for vaginal tablets over creams was mainly related to formulation and application rather than safety issues. Interestingly, although more than 68% of women claimed to be "very much" or "somewhat" aware of recommendations for the lowest effective dose of estrogen to be used, only 22% of patients considered this factor "quite a bit," "significantly," or as "the major reason" for switching from the cream to a tablet, compared with 43% of patients who were concerned by the messiness of the cream.
This study was designed to evaluate why women would switch from the cream and ring formulations of estrogen to the vaginal tablet approach for the treatment of vaginal atrophy, a common chronic condition suffered by many postmenopausal women. All of the available LET formulations are comparable in efficacy, so the choice of treatment depends on clinical experience and patient preference. 3 Findings from this study underscore the importance of a patient-friendly local estrogen formulation for the treatment of postmenopausal vaginal atrophy, because product attributes influence women's choices of treatment and should assist health care professionals in optimization of treatment. Other interesting findings from this study included bladder issues also being important to the younger population (as we expected for the older women), and that in general, postmenopausal women were aware of the recommended use of the lowest dose of estrogen which also seemed to be a strong motivator for the use of and adherence to vaginal tablets.
One of the major weaknesses of this study is that women who completed the survey were currently using vaginal tablets, so the total duration of use of the vaginal tablets cannot be determined. In addition to collecting only selfreported data, this study preselected only women switching from cream or ring to tablets, so patients who switched from tablets to other LET therapies were not included. Therefore, the study design was selected for patients who were dissatisfied with previous therapies and might be predisposed to liking vaginal tablets. Nonetheless, this study provides new insights into reasons for patient noncompliance with estrogen cream and ring therapy, and reports the opinions of patients regarding the advantages and disadvantages of different LET formulations. Data such as these can contribute to development of methods to improve patient adherence throughout treatment.
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